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LOCUS NM_007038 5533 bp mRNA linear PRI 20-DEC-2003 

DEFINITION Homo sapiens a disintegrin-like and metalloprotease (reprolysin 

type) with thrombospondin type 1 motif, 5 (aggrecanase-2) 

(ADAMTS5), mRNA. 
ACCESSION NM_007038 

VERSION NM_007038.1 GI: 5901887 

KEYWORDS 

SOURCE Homo sapiens (human) 

ORGANISM Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. 
REFERENCE 1 (bases 1 to 5533) 

AUTHORS Tortorella,M.D. , Liu, R. Q. , Burn,T., Newton, R.C. and Arner, E . 
TITLE Characterization of human aggrecanase 2 (ADAM-TS5) : substrate 

specificity studies and comparison with aggrecanase 1 (ADAM-TS4) 
JOURNAL Matrix Biol. 21 (6), 499-511 (2002) 

PUBMED 12392761 
REMARK GeneRIF: Substrate specificity. Cleaves aggrecan at 

Glu(1480)-Gly(1481) , Glu (1667) -Gly (1668) , Glu ( 1771 ) -Ala ( 1772 ) and 
Glu (1871) -Leu (1872) bonds more readily than at the 
Glu (373) -Ala (374) bond. Additionally, in region spanning residues 
Gly(1481) and Glu(1667) . 
REFERENCE 2 (bases 1 to 5533) 

AUTHORS Malfait,A.M. , Liu, R.Q. , Ijiri,K., Komiya,S. and Tortorella,M.D. 
TITLE Inhibition of ADAM-TS4 and ADAM-TS5 prevents aggrecan degradation 

in osteoarthritic cartilage 
JOURNAL J. Biol. Chem. 277 (25), 22201-22208 (2002) 
PUBMED 11956193 

REMARK GeneRIF: Inhibition of ADAM-TS4 and ADAM-TS5 prevents aggrecan 

degradation in osteoarthritic cartilage. 
REFERENCE 3 (bases 1 to 5533) 

AUTHORS Yamanishi, Y. , Boyle, D.L., Clark, M. , Maki,R.A., Tortorella, M. D. , 

Arner, E.C. and Firestein, G. S . 
TITLE Expression and regulation of aggrecanase in arthritis: the role of 

TGF-beta 

JOURNAL J. Immunol. 168 (3), 1405-1412 (2002) 
PUBMED 11801682 

REMARK GeneRIF: Aggrecanase-2 mRNA and protein are constitutively produced 
by fibroblast-like synoviocytes from nonarthritis, osteoarthritis, 
and rheumatoid arthritis patients but are not increased by 
TGF-beta, IL-1, or TNF-alpha. 
REFERENCE 4 (bases 1 to 5533) 

AUTHORS Hirohata, S . 

TITLE ADAMTS family — new extracellular matrix degrading enzyme 

JOURNAL Seikagaku 73 (11), 1333-1337 (2001) 

PUBMED 11831030 
REMARK GeneRIF: extracellular matrix degrading enzyme 
REFERENCE 5 (bases 1 to 5533) 
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AUTHORS Hurskainen, T.L. , Hirohata,S., Seldin,M.F. and Apte,S.S. 

TITLE ADAM-TS5, ADAM-TS6, and ADAM-TS7, novel members of a new family of 

zinc metalloproteases . General features and genomic distribution of 
the ADAM-TS family 

JOURNAL J. Biol. Chem. 274 (36), 25555-25563 (1999) 
PUBMED 10464288 
REFERENCE 6 (bases 1 to 5533) 

AUTHORS Abbaszade, I. , Liu, R.Q. , Yang,F., Rosenf eld, S. A. , Ross,O.H., 

Link, J. R . , Ellis, D.M., Tortorella,M.D. , Pratta,M.A., Hollis,J.M., 
Wynn,R., Duke, J. L . , George, H . J. , Hillman,M.C. Jr., Murphy, K., 
Wiswall, B.H. , Copeland, R . A. , Decicco, C. P. , Bruckner, R., Nagase,H., 
Itoh,Y., Newton, R.C., Magolda, R . L. , Trzaskos, J.M. , Burn,T.C. et al. 

TITLE Cloning and characterization of ADAMTS 1 1 , an aggrecanase from the 

ADAMTS family 

JOURNAL J. Biol. Chem. 274 (33), 23443-23450 (1999) 
PUBMED 10438522 

COMMENT REVIEWED REFSEQ : This record has been curated by NCBI staff. The 

reference sequence was derived from AF142099. 1 . 



Summary: This gene encodes a disintegrin and metalloproteinase with 
thrombospondin motifs-5 (ADAMTS 5) , which is a member of the ADAMTS 
protein family. Members of the family share several distinct 
protein modules, including a propeptide region, a metalloproteinase 
domain, a disintegrin-like domain, and a thrombospondin type 1 (TS) 
motif. Individual members of this family differ in the number of 
C-terminal TS motifs, and some have unique C-terminal domains. The 
enzyme encoded by this gene contains 2 C-terminal TS motifs and 
functions as aggrecanase to cleave aggrecan, a major proteoglycan 
of cartilage. This gene is composed of 8 exons. 
COMPLETENESS: full length. 
FEATURES Location/Qualifiers 
source 1..5533 

/organism="Homo sapiens" 

/mol_type= "mRNA" 

/db_xref="taxon: 9606" 

/chromosome^ "21" 

/map="21q21.3" 
gene 1..5533 

/ gene= "ADAMTS 5 " 

/note="synonyms : ADMP-2, ADAMTS11" 
/ db_xre f= " Genel D : 11096 " 
/db xref="LocusID: 11096 " 
/ db_x r e f = "MIM : 605007 " 
CDS 123.. 2915 

/gene= "ADAMTS 5" 

/note="disintegrin-like and metalloprotease with 
thrombospondin type 1 motif, 5; aggrecanase-2; 
go_component : extracellular matrix [goid 0005578] 
[evidence TAS] [pmid 10438522]; 

go_f unction: integrin binding [goid 0005178] [evidence 
TAS] [pmid 10438522]; 

go_f unction: metallopeptidase activity [goid 0008237] 
[evidence E] [pmid 10438522]; 

go_function: zinc ion binding [goid 0008270] [evidence 
IEA] ; 

go_function: metalloendopeptidase activity [goid 0004222] 
[evidence IEA] ; 

go_f unction: hydrolase activity [goid 0016787] [evidence 
IEA] ; 

go_process: proteolysis and peptidolysis [goid 0006508] 

http://ww.ncbi.nlm.mh.gov 3/8/2004 
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[evidence TAS] [pmid 10438522]" 
/codon_start=l 

/product="a disintegrin and metalloprotease with 

thrombospondin motifs-5 preproprotein" 

/protein_id=" NP_008969.1 " 

/db_xref="GI: 5901888" 

/db xref="GeneID: 11096 " 

/db_xref="LocusID: 11096 " 

/db xref="MIM: 605007 " 

/ 1 r ansl a t i on= "MLLGWASLLLCAFRLPLAAVGPAATPAQDKAGQPPTAAAAAQPR 

R RQGE E VQE RAE P PGH PH PLAQRRRS KGLVQN I DQL Y S GGGKVGY L V Y AGGRR F L LD L 

ERDGSVGIAGFVPAGGGTSAPWRHRSHCFYRGTVDASPRSLAVFDLCGGLDGFFAVKH 

ARYTLKPLLRGPWAEEEKGRVYGDGSARILHVYTREGFSFEALPPRASCETPASTPEA 

HEHAPAHSNPSGRAALASQLLDQSALSPAGGSGPQTWWRRRRRS I SRARQVELLLVAD 

AS MAR L YGRGLQHY LLT LAS I ANRLY S HAS I ENH I RLAWKVWLGDKDKS LE VS KNA 

ATTLKNFCKWQHQHNQLGDDHEEHYDAAILFTREDLCGHHSCDTLGMADVGTICSPER 

S CAVI EDDGLHAAFTVAHE I GHLLGLS HDDSKFCEETFGSTEDKRLMS S I LTS IDASK 

PWS KCTSAT I TE FLDDGHGNCLLDL PRKQ I LGPEE LPGQT YDATQQCNLT FGPEYSVC 

PGMDVCARLWCAWRQGQMVCLTKKLPAVEGTPCGKGRICLQGKCVDKTKKKYYSTSS 

HGNWGSWGSWGQCSRS CGGGVQFAYRHCNN PAPRNNGR YCTGKRAI YRS CS LMPC PPN 

GKSFRHEQCEAKNGYQSDAKGVKTFVEWVPKYAGVLPADVCKLTCRAKGTGYYWFSP 

KVTDGTECRPYSNSVCVRGKCVRTGCDGIIGSKLQYDKCGVCGGDNSSCTKIVGTFNK 

KSKGYTDVVRIPEGATHIKVRQFKAKDQTRFTAYLALKKKNGEYLINGKYMISTSETI ' 

I DI NGTVMNYSGWS HRDDFLHGMGYSATKE I LI VQI LATDPTKPLDVRY SF FVPKKST 

PKVNSVTSHGSNKVGSHTSQPQWVTGPWLACSRTCDTGWHTRTVQCQDGNRKLAKGCP 

LSQRPSAFKQCLLKKC" 

282. .2843 

/ gene= " ADAMTS 5 " 

/note="KOG3538; Region: Disintegrin metalloproteinases 

with thrombospondin repeats [Posttranslational 

modification, protein turnover, chaperones] " 

/db_xref ="CDD : 21321 " 

<507..>626 

/ gene= "ADAMTS 5 " 

/note="Pep_M12B_propep; Region: Reprolysin family 

propeptide" 

/db xref="CDD: 23231 " 

906. .1574 

/gene= "ADAMTS 5" 

/note="Region: metalloproteinase domain" 
927. .1550 
/gene= "ADAMTS 5" 

/note="Reprolysin; Region: Reprolysin (M12B) family zinc 

metalloprotease" 

/ db_xr e f = "CDD : 23198 " 

1575.. 1823 

/gene= "ADAMTS 5" 

/note="Region: disintegrin-like domain" 
1824. .2069 
/gene= "ADAMTS 5" 

/note="Region: thrombospondin type-1 motif" 

2070. .2756 

/gene=" ADAMTS 5" 

/note="Region: spacer domain" 

2757.. 2912 

/gene="ADAMTS5 " 

/note="TSPl; Region: Thrombospondin type 1 repeats" 

/ db_x re f= " CDD : 14922 " 

2757. .2912 

/ gene= "ADAMTS 5" 
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/note="Region: thrombospondin type-1 motif" 
variation complement (252) 

/replace="T" 
/replace="G" 

/db_xref ="dbSNP : 3746840 " 
variation complement ( 347 ) 

/replace="T" 

/replace="C" 

/db_xref«"dbSNP: 540399 " 
variation complement (382) 

/replace="C" 

/replace="A" 

/db_xref="dbSNP: 610211" 
variation complement (535) 

/replace="G" 

/replace="C" 

/db xref="dbSNP: 457947 " . 
variation complement ( 854) 

/replace="G" 

/replace="A" 

/db_xref = "dbSNP : 535144 " 
variation complement ( 881 ) 

/replace="T" 

/replace="C" 

/db_xref="dbSNP: 535059 " 
variation complement (939) 

/replace="G" 

/replace="A" 

/db_xref ="dbSNP : 534929 " 
variation complement (2197 ) 

/replace="G" 

/replace="A" 

/db_xref="dbSNP: 226794 " 
variation 2821 

/ gene="ADAMTS5" 

/replace="T" 

/replace="G" 

/ db_x re f- "dbSNP : 459096 " 
variation complement (2898 ) 

/replace="G" 

/replace="A" 

/db xref="dbSNP: 3746839 " 
variation 2906 

/gene="ADAMTS5" 

/replace="G" 

/replace="A" 

/db_xref="dbSNP : 459944 " 
variation complement (2963) 

/replace="G" 

/replace="A" 

/db_xref="dbSNP: 151065 " 
variation complement (2998 ) 

/replace="T" 

/replace="C" 

/db xref="dbSNP: 3746837 " 
variation 3119 

/ gene= " ADAMTS 5 " 

/replace="T" 

/replace="G" 

/db xref="dbSNP: 2008402" 
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/note="Region: throrabospondin type-1 motif" 
variation complement (252) 

/replace= f, T" 
/replace="G" 

/db_xref ="dbSNP : 3746840 " 
variation complement (347 ) 

/replace= ,, T" 

/replace="C" 

/db_xref="dbSNP : 540399 " 
variation complement ( 382 ) 

/replace="C" 

/replace="A M 

/db_xref="dbSNP: 610211 " 
variation complement ( 535 ) 

/replace="G" 

/replace="C" 

/db_xref ="dbSNP : 457947 " 
variation complement ( 854) 

/replace="G" 

/replace="A" 

/db_xref="dbSNP : 535144 " 
variation complement (881) 

/replace="T" 

/replace= n C" 

/db_xref ="dbSNP : 535059 " 
variation complement ( 939 ) 

/replace="G" 

/replace="A" 

/db_xref = M dbSNP : 534929 " 
variation complement (2197 ) 

/replace="G" 

/replace="A" 

/db_xref='*dbSNP : 226794 " 
variation 2821 

/gene="ADAMTS5" 

/replace="T" 

/replace="G" 

/db_xref ="dbSNP : 459096 " 
variation complement (2898) 

/replace="G" 

/replace="A" 

/db_xref ="dbSNP : 3746839 " 
variation 2906 

/gene="ADAMTS5" 

/replace= M G" 

/replace="A" 

/db_xref = M dbSNP : 459944 " 
variation complement (2963 ) 

/ replace="G" 

/replace= ,, A t, 

/db_xref ="dbSNP : 151065 " 
variation complement ( 2998 ) 

/replace="T" 

/replace="C" 

/db_xref ="dbSNP : 3746837 " 
variation 3119 

/ gene= " ADAMTS 5 " 

/replace="T" 

/replace="G" 

/db xref="dbSNP: 2008402" 
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ORIGIN 



complement (3152) 

/replace="T" 

/replace="G" 

/db_xref="dbSNP : 229078 " 

complement (3758) 

/replace="T" 

/replace="C" 

/db_xref="dbSNP: 8132272 " 

complement (3949) 

/replace="T" 

/replace="C" 

/db_xref ="dbSNP : 229077 " 

complement (4336) 

/replace="T" 

/replace="A" 

/db_xref="dbSNP: 9979410 " 
compl ement (4429) 
/replace="T" 
/replace="A" 
/db_xref="dbSNP : 229076 " 
4770 

/gene="ADAMTS5" 

/replace="T" 

/replace="C" 

/replace="A" 

/db_xref ="dbSNP : 229075 " 

complement (4777) 

/replace="T" 

/replace="C" 

/db_xref ="dbSNP : 460495 " 

4792 

/gene="ADAMTS5" 

/replace="T" 

/replace="C" 

/db_xref -"dbSNP : 229074 " 

complement (5146) 

/replace="T" 

/replace="G" 

/db__xref="dbSNP : 9978597 " 

complement (5388 ) 

/replace="G" 

/replace="A" 

/db_xref ="dbSNP : 464693 " 

5505 

/gene="ADAMTS5" 



1 cttgactcaa 
61 tagcaaataa 
121 ctatgctgct 
181 tcggccccgc 
241 ccgcccagcc 
301 acccgcaccc 
361 tctactccgg 
421 tggacctgga 
481 cgagtgcgcc 
541 cccgctctct 
601 acgcgcgcta 
661 gcgtgtacgg 
721 tcgaggccct 
781 agcatgctcc 



tcctgcaagc 
caaataccca 
cgggtgggcg 
cgcgacacct 
ccgccggcgg 
cctggcgcag 
cggcggcaag 
gcgagatggt 
ctggcgccac 
ggctgtcttt 
caccctaaag 
ggatgggtcc 
gccgccgcgc 
ggcgcacagc 



aagtgtgtgt 
taaagtccca 
tccctgctgc 
gcccaggata 
cagggggagg 
cggcgcagga 
gtgggctacc 
tcggtgggca 
cggagccact 
gacctctgtg 
ccactgctgc 
gcacggatcc 
gccagctgcg 
aacccgagcg 



gtgtccccat 
gtcgcgcagc 
tgtgcgcgtt 
aagccgggca 
aggtgcagga 
gcaaggggct 
tcgtctacgc 
ttgctggctt 
gcttctatcg 
ggggtctcga 
gcggaccctg 
tgcacgtcta 
aaacccccgc 
gacgcgcagc 



cccccgcccc 
ccctccccgc 
ccgcctgccc 
gcctccgact 
gcgagccgag 
ggtgcagaac 
gggcggccgg 
cgtgcccgca 
gggcacagtg 
cggcttcttc 
ggcggaggaa 
cacccgcgag 
gtccacaccg 
actggcctcg 



gttaacttca 
gggcagcgca 
ctggccgcgg 
gctgcagcag 
cctcccggcc 
atcgaccaac 
aggttcctct 
ggaggcggga 
gacgctagtc 
gcggtcaagc 
gaaaaggggc 
ggcttcagct 
gaggcccacg 
cagctcttgg 
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841 accagtccgc tctctcgccc gctgggggct 
901 gccgctccat ctcccgggcc cgccaggtgg 
961 cgcggttgta tggccggggc ctgcagcatt 
1021 ggctgtacag ccatgctagc atcgagaacc 
1081 tgctaggcga caaggacaag agcctggaag 
1141 acttttgcaa gtggcagcac caacacaacc 
1201 atgcagctat cctgtttact cgggaggatt 
1261 gaatggcaga cgttgggacc atatgttctc 
1321 atggcctcca cgcagccttc actgtggctc 
1381 atgacgattc caaattctgt gaagagacct 
1441 cttccatcct taccagcatt gatgcatcta 
1501 tcacagaatt cctggatgat ggccatggta 
1561 tcctgggccc cgaagaactc ccaggacaga 
1621 cattcgggcc tgagtactcc gtgtgtcccg 
1681 ctgtggtacg ccagggccag atggtctgtc 
1741 cgccttgtgg aaaggggaga atctgcctgc 
1801 aatattattc aacgtcaagc catggcaact 
1861 ctcgctcatg tggaggagga gtgcagtttg 
1921 gaaacaacgg acgctactgc acagggaaga 
1981 cctgcccacc caatggtaaa tcatttcgtc 
2041 agtctgatgc aaaaggagtc aaaacttttg 
2101 tgccagcgga tgtgtgcaag ctgacctgca 
2161 tttctccaaa ggtgaccgat ggcactgaat 
2221 gggggaagtg tgtgagaact ggctgtgacg 
2281 agtgcggagt atgtggagga gacaactcca 
2341 agaaaagtaa gggttacact gacgtggtga 
2401 ttcgacagtt caaagccaaa gaccagacta 
2461 aaaacggtga gtaccttatc aatggaaagt 
2521 acatcaatgg aacagtcatg aactatagcg 
2581 gcatgggcta ctctgccacg aaggaaattc 
2641 ctaaaccatt agatgtccgt tatagctttt 
2701 actctgtcac tagtcatggc agcaataaag 
2761 tcacgggccc atggctcgcc tgctctagga 
2821 tgcagtgcca ggatggaaac cggaagttag 
2881 ctgcgtttaa gcaatgcttg ttgaagaaat 
2941 agataactgg aggattcagc accgatgcag 
3001 cagaaagtca tgcttcagtg acattgtcaa 
3061 tctgtgacca aaagaggatg tgcactgctt 
3121 aaaacttggg agttattgaa catcccctgg 
3181 caggggacat ttgaagatgg cagaactgtc 
3241 tctttaatgg tatcataatc attttcaccc 
3301 gtaaatacat tctcccttgg tatgtcactt 
3361 atatatttct ataaaaaaag tgtttgacca 
3421 ccgtttccag aaagagctgt ggatatttta 
3481 taagatgtag tatattttct gactacagga 
3541 cagcaagtat cttctgagaa attttgaaaa 
3601 aaatacatac acgggttcat ttacttaaaa 
3661 ctagccaaat taatgcataa tttcagatgt 
3721 catactcaag agtctaaaaa ctagtttcct 
3781 tatttcactg tgttttcaat ttatattttc 
3841 ctgatatctc acaatgtatg atatacgtac 
3901 aacacattca acactggtat acctcctacc 
3961 ttatttgttt tgttcaaggg ttcagtaaga 
4021 ttattagaaa cattaaagat cacttggtag 
4081 taatgtggtt aatgccaaaa agtggttaat 
4141 ataatttctt aatttaaaaa atctaagtat 
4201 tggaaagcac ttgattgtac ccgtaagtgt 
4261 agttgttgtt tttgtttcca tagcctgttt 
4321 tggaaattat tttataagca cacacctaaa 
4381 cccccatcac caacctcaca acttagaaaa 



caggaccgca gacgtggtgg cggcggcggc 
agctgcttct ggtggctgac gcgtccatgg 
acctgctgac cctggcctcc atcgccaata 
acatccgcct ggccgtggtg aaggtggtgg 
tgagcaagaa cgctgccacc acactcaaga 
agctgggaga tgaccatgag gagcactacg 
tatgtgggca tcattcatgt gacaccctgg 
cagagcgcag ctgtgctgtg attgaagacg 
acgaaatcgg acatttactt ggcctctccc 
ttggttccac agaagataag cgcttaatgt 
agccctggtc caaatgcact tcagccacca 
actgtttgct ggacctacca cgaaagcaga 
cctacgatgc cacccagcag tgcaacctga 
gcatggatgt ctgtgctcgc ctgtggtgtg 
tgaccaagaa gctgcctgcg gtggaaggga 
agggcaaatg tgtggacaaa accaagaaaa 
ggggatcttg gggatcctgg ggccagtgtt 
cctatcgtca ctgtaataac cctgctccca 
gggccatcta ccgctcctgc agtctcatgc 
atgaacagtg tgaggccaaa aatggctatc 
tggaatgggt tcccaaatat gcaggtgtcc 
gagccaaggg cactggctac tatgtggtat 
gtaggccgta cagtaattcc gtctgcgtcc 
gcatcattgg ctcaaagctg cagtatgaca 
gctgtacaaa gattgttgga acctttaata 
ggattcctga aggggcaacc cacataaaag 
gattcactgc ctatttagcc ctgaaaaaga 
acatgatctc cacttcagag actatcattg 
gttggagcca cagggatgac ttcctgcatg 
taatagtgca gattcttgca acagacccca 
ttgttcccaa gaagtccact ccaaaagtaa 
tgggatcaca cacttcgcag ccgcagtggg 
cctgtgacac aggttggcac accagaacgg 
caaaaggatg tcctctctcc caaaggcctt 
gttagcctgt ggttatgatc ttatgcacaa 
tcgtggtgaa caggaggtct acctaacgca 
caggagtcca attatgggca gaatctgctc 
cacgtgacag tggtgacctt gcaatataga 
gattacaaga aacactgatg aatgtaaaat 
tcccccttgt cacctacctc tgatagaatg 
ataatacaca gtagcttctt cttactgttt 
tatatcccct ggttctatta aaatatccat 
aagtaggtct gcagctattt caacttcctt 
ctggaaatta agaacttgct gctgttttaa 
gataaaattt cagtcaaaaa accattttga 
gtaaatagat ctcagtgtat ctagtcactt 
cctttgactg cctgtatttt tttcaggtag 
agaagtaggg tttgcgtgtg tgtgtgtgat 
tgtgttggaa atttaaaagg aaaaaaatcg 
acaactactt tctctctcca gagctttcat 
aaaacacaca gcaagttttc tatcatgtcc 
agcaagcctt taaaatgcgt ttgtgtttgc 
cctacaatgt tttgtatttc ttgacttatt 
ttagccacat tgagaagtgg ttatcattgt 
attaataaga ctgtttccac accataggca 
attcctattg tactaaatat ttttcccaac 
ttgagtgatg acatgtgatg attttcagaa 
aagtaggttg taagtttgaa tagttagaca 
gatatctttt tagatgataa aatgtacacc 
tctaagttgt ttgatttcat tgggatttct 
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4441 tttgttgtga 
4501 aatgtgccta 
4561 acaagctcat 
4621 ctgatcacta 
4681 tattttctta 
4741 tttgaatttt 
4801 atcactttga 
4861 aatgccaagg 
4921 tgccatttgt 
4981 gaaataattt 
5041 tattcccaac 
5101 ctcttactat 
5161 agtgatggtt 
5221 attccatgct 
5281 aggaatgtat 
5341 aatggagtgt 
5401 tctaagtcag 
5461 ttttttaaaa 
5521 aaaaaaaaaa 
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aacactgeaa agecaatttt tctttataaa aattcatagt aatcctgcca 
ttgttaaaga tttgcatgtg aagatcttag ggaaccactg tttgagttct 
gagagtttat ttttattata agatgttttt aatataaaag aattatgtaa 
tattacatca tttcagtggg ccaggaaaat agatgtcttg ctgttttcag 
agaaattget tttaaaacaa ataattgttt tacaaaacca ataattatcc 
catagactga etttgettte gaegtagaaa tttttttttc ttaataaatt 
gaaatgaggc ctgtacaagg ctgataacct atatgtgatg gagatcaccc 
gcagaaagca aacctagtta aataggtgag aaaaaaaata ataatcccag 
ctgtgcaaag agaattagga gagaggttaa tgttactttt ttccattttg 
taatcaagta actcaaatgt gacaaaattt atttttattt tttgtggtta 
aacattaaaa aatactcgag gcataaatgt agttgtctcc tactctgett 
actcatacat ttttaatatg gtttatcaat gattcatgtt tccctcaaat 
tacacctgtc atggaaacaa tcctagagag ctcagagcaa ttaaaccact 
tttaagtagt tttctccacc tttttcttat gagtctcact agattgactg 
gtctaaattc ctggagaaga tgatatggat tggaaactga aattcagaga 
tcaatagata ccacgaattg tgaacaaagg gaaaattcta tacaactcaa 
tccactttga ettegtactg tctttcacct ttccattgtt gcatcttgaa 
tgtctagaat teaggatget aggggctact tctccaaaaa aaaaaaaaaa 
aaa 



